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INTRODUCTION

There is little doubt that in many countries, the Amstrad Personal Computer
Word Processor range with its LocoScript software has opened up word
processing to an entirely new generation of computer users. Where previous
machines sold either to families looking for a new way of relaxing or to offices
and professional users with a lot of money in their pockets, the PCW has
reached out to thousands who simply want the advantages of the computer
revolution, without the inflated prices that so often go with it.

Most PCWs are no doubt being used intensively as word processors and to
users in this category we addressed a previous book, ‘‘Practical Amstrad Word
Processing’’ (Sunshine Books, 1986). With time, however, many PCW owners
are no doubt realising that word processing is not @// that their machines are
about. Quite simply, the PCW range represents a break through in cost-
effective professional computer power which has not been seen since the
introduction of the first low budget home computers. The aim of this book
is to reach those who would like to extend their horizons to other low cost
applications in the fields of finance, data handling and graphics.

The emphasis of the book throughout is practical. We are certainly not the
only authors to be offerring guidance on the use of the PCW, but we do have
the advantage, as professional authors and software writers, of using a range
of personal computers more intensively than the vast majority of private or
commercial computer users. In our own work, computers are tools which must
pay for themselves and we have brought that attitude to the PCW range in this
book. During its course, readers will become acquainted with a variety of fresh
uses for their systems, embodied in programs which have been developed over
a period of years, versions of which are being used in countries all round the
globe.

The material contained within the book falls into four main sections:
>> An introduction to the CP/M operating system, with the emphasis on

the ways in which it can be used to configure the system more efficiently
together with an outline of the more common operating procedures.
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>> A collection of fully-documented programs in Mallard Basic covering
various aspects of finance and data handling.

>> Details of the GSX graphics system supplied with the PCW and, for the
first time in book form, how it can be practically used in conjunction with the
power of Mallard Basic to enhance the output of Basic programs.

>> An introduction to the Logo language as it applies to business graphics
and data processing by means of lists.

In writing the book we have tried to bear in mind that the majority of PCW
users are not ‘computer enthusiasts’. They do not relish hours of pecking away
at the keyboard to unlock the secrets their machine conceals within its
impassive case.

They just want to get on and use what they have bought. The object of the
book is to help them do just that, as quickly as possible and using as many
of the facilities available as possible. This is, in other words, a book not so
much for reading as for doing and its aim is not so much to instill
encyclopaedic knowledge but confidence in the use of the PCW.

At the same time, we have born in mind the difficulties that many owners have
experienced in the use of the manuals supplied with the PCW and have
included a detailed table of contents and index which should help to maintain
the usefulness of the book in the long term. In addition you will find a number
of tables which will be an invaluable aid in dealing with the more common
CP/M and GSX functions. In one way or another we hope that this is a
volume that will stay, well thumbed, on the desk for as long as the PCW itself.



THE CP/M OPERATING SYSTEM

CHAPTER 1
The CP/M Operating System

The intention of this chapter is to introduce some of the main features of the
PCW’s CP/M operating system. There are a variety of good books on CP/M
available and it would not be possible to duplicate their contents in so few
pages. Accordingly the main content of the chapter is a series of sections which
show how the operating system can be configured to your own needs, saving
time in daily use. An extensive action table gives a quick reference guide to the
most important everyday tasks.

1.1. The operating system

No computer, no matter how powerful and sophisticated, can ever be better
than the means of controlling it. The hardware of a machine may provide a
host of facilities that seem close to science fiction, but none of them is the
slightest use unless someone sitting at a keyboard is given some method of
calling them up—an operating system.

The lowest level of the operating system is that of the ‘bios’ or ‘basic
input/output system’, the complex program which is capable of giving simple
instructions to the built-in hardware of the computer and of communicating
with peripheral devices like disc drives, monitors, printers and so on. Without
a bios, the hardware which goes to make up a computer is so much hi-tech
junk.

The task of writing an operating system, however, does not end when the
machine possesses a bios capable of controlling all the hardware. The fact that
orders can now be given to the various devices is only one part of the equation;
it remains to be determined what those orders are. In a personal computer, the
answer is that the hardware needs to be ordered to perform the tasks set for
the computer by the user. This is not necessarily a simple matter. It is one thing
to build into the operating system the ability to control all the functions of a
disc drive, to read a character of data from it or write one to it, to move the
disc head around over the surface of the disc. Just doing that, however, will
not load a program into memory from disc, copy a file from one place to
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another or perform any of the host of functions that the user expects from a
disc drive.

Having defined all the simple tasks that the hardware can perform, the next
stage is to combine those simple tasks into more complex jobs which will be
useful in the real world. It is at this stage, for instance, that the ability to read
one or more characters from a disc, move the disc head and then write a
number of characters, can be combined together to give the system the ability
to copy a file from one place on a disc to another. The operating system of
a personal computer like the PCW will be capable of literally hundreds of such
tasks involving combinations of bios commands to the different devices that
make up the system.

At this stage, it could be said that the operating system is finished. A properly
written operating system at this level should be capable of running every kind
of reasonable program written for the particular system and of performing all
the tasks that the program requires. In order to achieve this the program will
issue simple commands to the system, made up of combinations of characters
which first flag the fact that a command is being issued, followed by others
which indicate the number of the command.

Unfortunately the one factor that has been neglected in all of this is the user.
The ability to call up all of the hidden power of the operating system by means
of obscure combinations of characters is not much comfort to someone who
sits down at a keyboard to set their system to work. While it may have once
been true that computer users were content to sit at a machine and use only
a program written for them by someone else, the advent of the personal
computer means that users demand more control—even if only at the level of
copying material from disc to disc, deleting items and so on. The tasks that
the user wants to carry out are, as we have noted, already built into the
operating system, so all that needs to be done is to add to the system a more
amenable way for the user to call them up. The final layer of the operating
system on most machines is therefore a program called the command line
interpreter. It is this program which allows the user to type something like:

RENAME PROGI1=PROG2

at the keyboard and to see the command translated into action. With that, the
operating system is regarded as complete.
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Fig. 1-1: A schematic view of the operating system
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1.2. What is CP/M

The name CP/M represents a whole family of operating systems designed by
Digital Research Inc., one of the first companies to provide serious software
for micro-computers. What the letters CP/M stand for seems to be the subject
of some disagreement, since it seems that no-one can remember whether in the
earliest days they were meant to stand for ‘Control Program for
Microcomputers’ or ‘Control Program and Monitor’. Whatever the name, the
original CP/M was written to allow users of the earliest micros to control their
systems, and especially their disc drives, in a standardised way, as compared
to the vast range of operating systems that ran on the computers manufactured
by the big mainframe companies.

CP/M rapidly became the industry standard, the yardstick against which every
operating system was measured. More and more programs were written using
the standardised calls which CP/M provided for access to discs and other
system features. Buyers of a new micro which ran CP/M did not have to wait
years for software to be written for it, they had access to the vast library of
CP/M based programs from the very start. Over the years since the early
1970s, CP/M has changed to meet the demands of successive generations of
chips and micros, but the aim is still to provide the user with a wide range of
controls over the hardware that makes up a system using, as far as possible,
standard commands.

1.2.1. CP/M Plus

CP/M Plus, the operating system chosen for the PCW range, is vastly superior
to the early forms of CP/M. It is specifically adapted to the PCW’s need to
be able to regard its memory as a series of blocks, so that the maximum 64K
of memory which can be handled at any one time by the Z80 chip running the
system, can be exceeded. It is the CP/M Plus operating system which permits
your PCW to run programs which on other machines would be beyond the
capabilities of the Z80 chip. In addition to this major step forward, in the new
version most of the traditional commands have been updated and new
facilities added —like built in commands which do not require access to files
on disc.

1.3. Some CP/M concepts

To make the most of your CP/M system you need not only to understand the
major utilities it offers, but the way in which it structures your system. In the
sections which follow we shall take a brief look at the idea of physical and
logical disc drives, physical and logical devices, user groups and the ramdisc.
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1.3.1. Physical and logical disc drives

The number of disc drives you will have on your system will depend upon the
model you are using. The PCW 8256 comes equipped with a single disc drive
capable of using one side at a time of Amstrad’s CF2 discs. The PCW 8512
has a second disc drive of much higher capacity, which is capable of accessing
both sides of the disc without having to be turned over.

On a two drive system, the drives are referred to as A: and B: and at any one
moment, one of them will be regarded as the ‘default drive’. When the system
is told to carry out an operation involving a disc file of any kind, unless the
file name is preceded by the drive specifier, only files on the default drive will
be used. The default drive can be changed by entering A: or B: on the
command line in CP/M and which of the two discs is the default at any one
time will be displayed by the command line prompt, which will either be A >
or B>.

If you do not have a second drive fitted to your machine it is important to
remember that you still have access to two ‘logical disc drives’. What this
means is that you can make the system treat the disc drive as if it were
somehow split in two. Entering A: or B: to change the drive, on a single drive
system, will bring up a message asking to you to place the A: (or B:) disc in
the drive and then press a key. Once this has been done, the system will treat
the newly inserted disc as if it were in another drive to the one which has just
been removed.

The advantage of this is that it allows the single drive user to employ twin-drive
techniques, like copying files from disc to disc. If you start with the A: drive
as the default and enter a copy command like:

PIP B: =A:FILEl

the result will be that the file called FILE1 will be copied from the current disc
to a second disc which you place into the drive when prompted to insert the
B: disc.

1.3.2. Physical and logical devices

The distinction between physical and logical does not only apply to users of
the single drive systems but to a wide range of applications within the system.
As with discs, where what the user works with is not so much the actual disc
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drive as the logical disc drive, so most of the work of the system is done by
logical devices—names given to actions which the system can carry out. Of
course the actions are really carried out by ‘physical devices’ but which
physical device is attached to which logical device can to a large extent be
determined by the user.

An example may help to make this clearer. Two of the physical devices on your
system are LPT:, which is the name of the physical device which is the printer,
and CRT: which is the monitor and keyboard. CONOUT: (console out) is the
name of the logical device to which the output of the system is normally sent.
In normal circumstances the physical device CRT: is attached to CONOUT:
so that when the system sends its output to CONOUT: you see it on the screen.

If you would like to demonstrate that things do not necessarily have to be like
this, put some paper into your printer, insert a copy of a disc with the file
DEVICE.COM into the current default drive and then enter the following on
the CP/M command line:

DEVICE CONOUT:=LPT

This tells the system to connect the logical device CONOUT: to the physical
device LPT:. Your printer should immediately start up, and display a list of
logical devices and the physical devices attached to them. You will also find
that from now on, all the output which would normally go to the screen is
output through the printer. To get back to output through the screen you must
either carefully enter:

DEVICE CONOUT: =CRT

or reset the system.

(Note: This demonstration is only intended for those using the basic system
with the standard printer supplied. Those who have added a serial or parallel
printer via the CPS8256 interface would need to replace LPT in the first
command with the name of the physical device (CEN or SIO) associated with
their printer.)

All of this is not merely a matter of theory. Changing the way devices are
allocated is an important part of configuring the system. If you wish to use
the optional interface CPS8256 to add a different printer to your system, you
would have to tell the system that the logical device LST (list device), which
is where it sends all output which it expects to be printed, is now connected
to the physical device CEN or SIO representing the two ways (centronics and
serial) that the interface has of communicating with the outside world.
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1.3.3. User groups

The idea of user groups is one that seems to have some people rather confused,
which is a shame because in many ways they are one of the nicest features of
the PCW.

The object of user groups is to help you sort out your material. Without
groups it would be quite possible to build up discs with such a mass of files
on them that it would become very difficult to find anything or to name things
so that you could identify them at a later date. If you wish to use several
different programs on the same disc then user groups will allow you to
separate them and their material into different sections of the disc where they
will not conflict with each other. This is the way that LocoScript uses the
groups, since file groups in LocoScript are simply CP/M’s user groups given
a new name.

Fig. 1-2: One way of looking at groups
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The illustration is one way of attempting to explain what user groups are
about. What it tries to show is that user groups are a way of separating files
into separate compartments on a disc. The illustration is based on the idea that
a single disc is like a filing cabinet. It contains a great deal of information, but
that information is not all lumped together in one mass, it is divided into
groups which, in the case of the filing cabinet, are called drawers. A single
drawer may contain a great many files or only a few. Provided we know which
drawer contains which kind of material, any single file is a great deal easier
to find.

There are sixteen different user groups on a disc, numbered from zero to
fifteen and they are always there, regardless of whether you place anything
into them. When you first start up your system you are actually using user
group zero, though there is nothing about the prompt A > to remind you of
this. If you change to any other group, however, using a command like:

USER 15

The prompt will change to reflect the group you are in, ie 15A>. Only in
group zero is the number not present.

In addition to changing the user group on the present disc, it is important
remember that the USER command changes the user number for the whole
system, so that the user group on any other drive will be changed. If this seems
strange it is because in many ways CP/M Plus is a stripped-down version of
a multi-user operating system, where up to 16 people at a time could have
access to the system, all with their own separate compartments on the discs in
the various drives. The system as you have it does not permit separate users
but it still works on the assumption that user number X should. only have
access to group X on any discs in the drives.

Once you changed to a particular group you are limited to the use of material
and programs which are currently in that group. With one important exception
you cannot run a program which is in another group unless you first change
into that group. Equally, a program running in the current group cannot gain
access to material in another group if it is needed. You can, however, copy
material from group to group using the command given in the action table
later in the chapter.

The only exception to all of this are system files, that is, files which have a
special marker known as the ‘system attribute’ set (see Section 1.4.1.1). Files
which run commands, like DIR, RENAME and PIP often have the system
attribute set, but it can be set for any file on the disc. In actual use there is

10
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only any point in setting the system attribute on files with the terminators
.COM and .SUB which contain programs which can be executed —you can set
the system attribute on a text file if you wish but it will make no difference
to its use since you cannot ‘run’ a text file.

The importance of the system attribute is that whenever a command is entered,
if the program it refers to cannot be found in the current user group, the
system will then scan through user group zero to see if there is a system file
of the correct name in that group. If so, the program it contains will be
executed. This gives you an extra range of flexibility in the use of discs, since
if a program like BASIC.COM is installed as a system file in user group zero,
using the techniques described in Section 1.5, you will have 15 remaining
groups which can hold different types of your own BASIC programs, all of
which can be run and edited using the same BASIC.COM program.

1.3.4. The ramdisc

Before moving on to some of the practicalities of using your CP/M system,
one last subject needs to be tackled, and that is the ramdisc or ‘memory drive’,
as it is often called on the PCW range. The ramdisc is a powerful feature of
the PCW which makes it both more convenient and considerably faster to use
than some comparable machines sold at far higher prices.

The essence of the ramdisc is that it is an extra disc drive with a useful capacity
of around 112,000 characters (larger on the 8512). You can store files on the
ramdisc in the same way that you can on disc and perform all the operations
on them that you can on a disc file. The only difference is that a file stored
on the ramdisc only exists inside the RAM (Read And write Memory) of your
PCW, and only for as long as the machine is switched on. The moment that
you switch off the computer, reset it using SHIFT/EXTRA/EXIT, or there
is momentary failure in the power supply, everything stored on the ramdisc
will be lost completely.For this reason we would recommend that you never
store the only copy of important files on the ramdisc alone.

The advantage of the ramdisc is that it is very fast to use when accessing files
and that it allows you to keep often used bits and pieces ready at hand, since
changing discs will not affect the contents of the drive. One common way to
use the ramdisc is to set up your system so that when it is switched on or reset,
common CP/M utilities like DIR and PIP are copied onto it (see Section
L 1.1

11
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Other than the fact that material is lost when the machine is reset, the ramdisc
behaves like a normal drive. Its drive specifier is M: and you can use it as the
default drive, change user groups, copy from it or to it, run programs from
it, all the things you would expect to able to do with with a normal disc drive.

1.4. Structuring a disc for CP/M

One of the first tasks that you need to undertake with your system is to set
up some discs which will speed the process of using CP/M and the programs
that you can run under it. We shall not deal with the techniques of structuring
discs for use with the LocoScript package. This is a specialised area which is
described in our previous book, Practical Amstrad Word Processing.

The first thing to remember when using CP/M, or indeed any other
commercial software, is that you do not use the original discs supplied but take
copies of them using the DISCKIT program. This ensures that if any damage
is ever done(to the disc with which you are working, you will not be left with
a non-functioning computer until you can purchase a replacement. Having
completed the copying you will have a set of discs containing all the CP/M
operating system, the utilities that go with it and the various other free
programs supplied with the system, including the LocoScript package.

As far as CP/M is concerned, having made your copy the problem still
remains that while the material making up the basic operating system is
essential to everything you will do, most of the files on the main CP/M disc
will be employed only occasionally. In daily use, a disc with the complete set
of CP/M system and utility files would be a hindrance, since a great deal of
space would be taken up which would be better used in storing programs and
files which are in regular use.

For this reason, we recommend that you set up two different kinds of discs.
The first kind will be used to configure the system when it is switched on or
reset. The second will store the programs and material which you wish to use.
Later on in the chapter we shall see that there is a third kind of disc which will
allow you to run important applications automatically.

1.4.1. Creating a start-up disc
The purpose of the start-up disc described in this section is to allow you to start

or reset your system, configure it to your needs, transfer a number of
commonly used utilities to the ramdisc and then remove the disc and replace

12
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it with a work disc dedicated to the kind of activity you want to undertake.
In this way you will have a great deal more disc space available than if you
tried to work with on a disc containing the CP/M system and all its utilities.

The procedure for creating a start-up disc is as follows (users of two drive
systems may adapt the instructions to allow for direct disc to disc copying, but
this method will work for either system):

>> Use the DISCKIT program to take a copy of the main CP/M disc and
label the new disc CP/M START-UP.

>> From the START-UP disc, delete the file BASIC.COM, using the
command:

ERA BASIC.COM

This removes from the disc the program which runs Basic and makes space for
a number of other useful utilities. The Basic interpreter will later be given a
disc of its own.

>> Insert in your master copy of side three of the original discs supplied
with the system (if for any reason the configuration of the discs has been

changed, simply find the disc or discs holding DEVICE.COM and
DATE.COM).

>> Enter the commands:

PIP M:=A:DEVICE.COM
PIP M:=A:DATE.COM

This use the PIP (or Peripheral Interchange Program) to copy to the ramdisc
the CP/M utility which allows different physical devices to be associated with
the logical devices recognised by the system and another which allows you to
set a date which is remembered by the system.

>> Replace the START-UP disc and enter:

PIP A:=M:DEVICE.COM
PIP A:=M:DATE.COM

This copies the programs to the START-UP disc.

>> You now have a working CP/M disc with a few more utilities. There
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remains only the job of making it into a real start-up disc by adding a ‘submit
file’ which will configure the system when it is switched on or reset.

1.4.1.1. Creating a PROFILE.SUB file

Whenever your PCW system is switched on or reset, the first thing it does after
loading the CP/M system into memory is to look for a file called
PROFILE.SUB. This is what is known as a submit file and consists of a series
of CP/M commands which are carried out automatically whenever the file is
run, rather than having to type each one individually.

It is possible to create submit files for a variety of purposes— what marks out
PROFILE.SUB is that is always the first program run by the system (provided
that the program SUBMIT.COM is on the START-UP disc). The importance
of this is that if you wish to configure your system in a particular way before
you begin working, the commands to accomplish it can be placed in
PROFILE.SUB.

The software delivered with the PCW range normally includes a file called
PROFILE.ENG, which from its name appears to be a version of PROFI-
LE.SUB used during the development of the system. The file you are going
to enter here is more adapted to everyday use.

To set up the file you will need to make use of the special text editing- program
supplied with CP/M called ED. The procedure is as follows:

>>  With your START-UP disc in the drive, type:
ED PROFILE.SUB

This calls up the ED program and tells it to edit a file called
PROFILE.SUB.

>>  Since the file does not exist, ED places a message on the screen telling
you that this is a new file and then waits for you to tell it what to do. Given
below is a list of the lines you must enter. In each case, the text to be entered
is what you see to the right of the colon (:)—ED supplies the rest. At the end
of each line, press RETURN. The only exception to this is on line 16, when
the file is finished and you should press the EXIT key, followed by ‘e’ and
RETURN, which stores the file you have just entered on the disc and takes
you back to the operating system. Details of the ED program and its usage are
contained in the advanced programming tools section of the CP/M manual
supplied with your machine, but they are not necessary if you simply follow
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the illustration laid out below.

>> The lines to be entered are as follows:

)

)]

f)

)

)

f1)

f)

f) )

fded profile,sub

NEM FILE
%: setdef n:,a; [order=(sub,con)]
3: sn:=d1r.con[o]
4: <{m:=erase.com{o]
S: (n:—renane conlo]
6: {m:=submit .con[o]
7: {m:i=set 2:
8: {m:=setodx80, con[o]
9: {m:=show.comlo]
10: {n:=type.comlo]
11: (n =se keys con[o]
12: 5 { .conlo]
H: (n ate.comlo]
15: set n:¥,. conlsys]
16:

HE
L) |

Drive is A:
Fig. 1-3: The PROFILE.SUB file as entered with ED.

>> The effect of the PROFILE.SUB you have entered is as follows:

SETDEF M:,A: [ORDER =(SUB,COM)]—Tells the system the order in
which it is to search its disc drives when asked to run a program —in this case
it is told to look first on the M: drive, then on A: drive. In each case, the
program it will look for will be one with the name entered on the command
line by the user. If, however there are two files with the same name, one with
the terminator .SUB and one with .COM, the instruction tells the system to
run the submit file rather than the main .COM file. The advantage of this is
that in the case of many programs, it can be useful to create a submit file to
set up some aspect of the system before calling the main program. Setting
ORDRER in this way ensures that your submit file will always be carried out
first.

(Note: Users with two-drive systems will wish to insert the name of their
second drive at the end of the list of drives to be searched.)

15



THE AMSTRAD COMPANION

PIP —The set of commands entered under PIP copy a series of often used
utilities to the M: drive, where they will always be available for use, no matter
how often the discs are changed.

SET —Having copied the CP/M utilities to the ramdisc, they all have the
system attribute set, so that they can be accessed from any user group. The
asterisk in this command is a ‘wild-card’ which tells the system to apply the
command to any file.

>> Having created the PROFILE.SUB file on the START-UP disc, reset
the system using the SHIFT/EXTRA/EXIT keys. Once the CP/M system has
loaded, you will see the commands contained in the submit file being carried
out. The result will be a system which provides a great deal more flexibility
than if you were forced to keep a CP/M disc in the drive at all times in order
to make any use of the utilities. All the utilities you have copied to the M: drive
are now continuously available.

>> To demonstrate the value of what you have done, take the START-UP
disc out of the drive and enter DIR M: [FULL]. A directory of the M: drive
will appear, despite the fact that your CP/M disc is absent.

1.4.1.2. Customising PROFILE.SUB

Different systems have different needs, according to the way in which they are
used. In many cases, the distinctive features of a system can conveniently be
set up in the PROFILE.SUB program rather than the commands being entered
manually every time the system is used. Some of the more common uses of the
PROFILE.SUB file in configuring the system are:

a) Adding new devices  to the system using the DEVICE command. An
example of this, for those who have added the Amstrad CPS8256 interface,
would be to add the centronics port to the system as the main printer port:

DEVICE LST:=CEN

b) Setting the parameters for the serial port if you have added the CPS8256
interface, as in setting the baud rate of the interface to 300:

SETSIO TX 300 RX 300

¢) Configuring the keyboard to provide special characters on particular keys
using a keyboard file and the SETKEYS utility.
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d) Sending an an initial command to a device (say a printer) using the SETLST
command, for instance to set the printer into letter quality mode. Details of
the initialisation of a printer are given in the CP/M manual under SETLST.

e) Setting the screen to 24*80 using the command:
SET24X80 ON
f) Starting up the system in a particular user number, as in:

USER 11

Any configuration or action which can be achieved using CP/M commands
can be written into the PROFILE.SUB file if you think it will save you time
in the long run. To add a command to the file, use the ED program or the free
RPED editor, which runs in Basic.

1.5. Working discs

Having created a START-UP disc, the next task is to take a look at the
techniques of setting up a working disc to use with a utility program of some
kind. In this section we shall assume that the utility you are going to use is the
Basic interpreter program, BASIC.COM. The same techniques will apply to
the vast majority of utilities you can use on your system.

The basis of a working disc is that the programs necessary to run the utility
in question are all placed into user group zero and each program has its system
attribute set. You are then free to store the material on which the programs
work either in user group zero or anywhere else on the disc, since group zero
programs with the system attribute set, have access to all 16 of the user groups.
The procedure for creating a Basic working disc is as follows:

>> Restart the system using your START-UP disc.

>> Prepare a freshly formatted disc. For a single drive system, the disc
should be formatted for Drive A:. Dual drive system owners should prepare
a disc for the B: drive.

>> Place your original copy of the CP/M disc containing BASIC.COM into
the A: drive and enter:

PIP B:=A:BASIC.COM
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If you have dual drives the process will be carried out automatically. Single
drive users will have to follow the prompts, treating the freshly formatted disc
as disc B:.

>> In the case of some other utilities or commercial programs, the overall
package may consist of several programs or other files containing important
material —the Logo language described in Chapter 4 is an example. In such
cases you must read the documentation for the package and copy all the
necessary files to the working disc.

>>  Set the system attribute for all the files in the user group (in this case
there is only one) by entering:

SET *.*|sys,ro|

The importance of this is that it not only sets the system attribute for each file
but also makes the files ‘read only’ so that they cannot be accidentally erased,
except by formatting the disc. If you do wish at some future date to change
a file to ‘read/write’ status so that it can be erased, enter:

SET < filename > [rw|

>> Enter DIR and you will find that no files are listed but that system files
exist in the group. It is important to remember that files with the system
attribute set do not appear in the normal directory. To see them you need to
enter DIRSYS or DIR|FULL].

>> Having copied BASIC.COM, with the working disc in the drive, enter:
USER 1

>> Now enter:

BASIC

>> The screen will now display the Basic start-up message and you have
access to all of Basic’s facilities.

>> Enter a line of Basic, as follows:
1 REM THIS IS A BASIC PROGRAM IN USER GROUP 1

>> Now enter:
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SAVE “TEST”’,A

>> Once the disc drive has stopped, enter:
SYSTEM

and you will return to CP/M.

>> Enter:

DIR

and you will find that in the current group, group one, the Basic program
TEST has been created.

>> You are now free to create Basic programs in any of the different user
groups, separating programs into different groups according to their function.
The same, of course, applies to any utility program

>> One hint when using properly structured discs like this, is that you can
list out the whole of the contents of the disc on the screen, thus saving you
the trouble of changing into each group in turn, by entering the command:

DIR [USER=ALL)]

The list can be sent to the printer by pressing ALT/P before pressing
RETURN to enter the command and again after the list has finished (see the
list of control keys in Table).

1.6. Protecting files

We have already touched on this topic in the previous section, but it is worth
highlighting the fact that some files are worth preserving from corruption or
deletion by protecting them. This process is carried out using the SET
command, as follows:

SET <filename> [RO]
The ‘RO’ stands for ‘read-only’ and the effect of the command is that apart

from formatting the disc, the system will refuse to allow any change to be
made to the file in question, including its deletion from the disc. This is an
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important feature of the system when discs are being used intensively, since it
is very easy to accidentally erase a file by entering a name incorrectly.

To change the status of a read-only file back to read/write, so that it can be
modified or deleted, enter:

SET <filename> [RW]

1.7. Single purpose discs

In many cases, the number of packages which will be run on the system is
relatively few and the easiest way to use them will be to install them on single
purpose discs. Users of the PCW are already familiar with the idea of the
single purpose disc since it is such a disc which runs LocoScript. A single
purpose disc is simply a disc which, when it is placed into the disc drive and
the system started up or reset, runs the package to which the disc is dedicated.

A single purpose disc contains the CP/M operating system but, in the vast
majority of cases, none of the CP/M utilities except SUBMIT.COM. There
will be a PROFILE.SUB file but it will normally consist of a single command
to run the desired package. Given below are instructions for creating a single

purpose Basic disc. As with the working discs described above, the techniques
will apply to most packages:

>> Copy the CP/M disc onto a fresh disc.
>> Using the ERA command, delete all the files from the disc except:
a) SUBMIT.COM, which will be used to run the PROFILE.SUB file.

b) Any files which have the terminator .EMS because these contain the CP/M
operating system.

¢) Any CP/M utilities which, according to the instructions supplied with the
package, are used by the package itself —there are none in the case of Basic.

d) The ED.COM file, which will be used to create PROFILE.SUB.

>> Copy the BASIC.COM program onto the disc (for other packages, copy
all the relevant files) and set the system and read only attributes.
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>> Using the techniques outlined in Section 1.4.1.1, create a
PROFILE.SUB file consisting of the single line illustrated below:

N NP P N N NP o N P N o e P NP P e S NP NP N NN

ded profile.sub
NEW FILE
HE ) B
1: hasic
o
HE . ]
LY |
Fig. 1-4: The PROFILE.SUB file to run BASIC

>> Once the file has been created and you have terminated ED, delete
ED.COM.

Drive is fi:

>> Reset the machine using the SHIFT/EXTRA/EXIT keys and you will
see Basic run automatically. The disc is now ready to be used in much the same
way as a normal working disc.

Whether you will make much use of the single purpose discs is really a matter
of taste, but they can make the use of the system much simpler, especially in
cases where the commands necessary to set up and run a package are complex.

1.8. A table of common CP/M usage

The table included below is intended not so much as an exhaustive guide but
as a quick reference aid which shows briefly how a variety of common actions
are carried out and the files which must be present on the default drive in each
case.
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Notes:

File = file name—wild cards not allowed.
File(s) as above but wild cards are allowed.
| | = denotes parameters are optional.

Action
Allow files to be deleted

Change logged disc drive
Change user number

Copy a compete disc
Copy between user groups
Copy dir file(s) to disc
Copy dir file(s) to ramdisc
Copy on default drive
Copy sys file(s) to disc
Copy sys file(s) to ramdisc

Erase file(s)

Examine a text file on screen

Examine any file on screen
Format a disc

Get help on commands

Make GBASIC
(see Chapter 3)

Print text file

22

Command
SET <file(s)> [RW]

<drive letter >:
USER <new user >

DISCKIT

PIP A:=A:<files>[G<num>|
PIP B:=A: <file(s) >

PIP M: = A: <file(s)>

PIP <new file> = <file>

PIP B:=A: <file(s)>|[OR|

PIP M: = A: < file(s) > [OR]

ERA <file(s)>

TYPE <file(s) >
DUMP <file>

DISCKIT
HELP
REN GBASIC.COM =

BASIC.COM
GENGRAF BASIC.COM

CIRL P
TYPE <file(s)>
CTRL P

Files

SET.COM

None
None

DISCKIT.COM
PIP.COM
PIP.COM
PIP.COM
PIP.COM
PIP.COM
PIP.COM

ERASE.COM

TYPE.COM
DUMP.COM

DISCKIT.COM
HELP.COM

HELP.HLP

RENAME.COM
BASIC.COM
GSX.SYS
GENGRAF.COM

TYPE.COM
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Print text file, with
numbered lines

Protect files from deletion

Rename file(s)

Run BASIC BASIC

Run GBASIC

Run Logo

PIP LST: = <file>

SET <file(s) > [RO]
REN <oldfile> = <newfile>
BASIC.COM

GBASIC

LOGO

Run submit file (at any time) SUBMIT <file> [<pars|>

Run submit files (ONLY

after SETDEF has set submit

files in ORDER)

<file> [<pars>|

Send control sequence to LST SETLST <file>

Set new keyboard
Set screen size to 80 chars.
Set screen size to 90 chars.

SETKEYS < file>
SET24X80 [ON]
SET24X80 OFF

Set search path for command SETDEF <disc drive: >

Set SIO parameters

Set SUBMIT file execution
(Avoids having to type
SUBMIT <file>)

Verify a disc copy
View all directory files

View all system files
View full files information

SETSIO <parameters>
SETDEF [ORDER = (SUB,COM)]

DISCKIT

DIR [ <file(s) >]
DIRSYS | <file(s) >]
DIR [FULLJ< file(s) >}

PIP.COM

SET.COM

RENAME.COM

GBASIC.COM
ASSIGN.SYS
DDSCREEN.PR-
L
DDFXLR8.PRL
DDFXHRS8.PRL

LOGO.COM
SUBMIT.COM
LOGO.SUB
KEYS.DRL
SETKEYS.COM

SUBMIT.COM

SUBMIT.COM

SETLST.COM

SETKEYS.COM
SET24X80.COM
SET24X80.COM
SETDEF
SETSIO.COM
SETDEF

DISCKIT.COM
None
None

DIR.COM
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1.9. Table of recommended CP/M file extensions.

When examining the contents of discs supplied with the system or when
creating files of your own, you may find it useful to refer to this table which
lays out the conventional terminators given to files serving different purposes
on the system. In some cases, the terminators are merely a matter of clarity,
helping to distinguish between different file types. In other cases, altering the
file terminator will result in either the system or an individual program not
recognising the file and therefore being unable to make use of it.

ASM — Assembler source code

BAS —Basic program

BAK — Backup file (old copy of file)

COM — Executable machine code program

DAT —Data file

DTA —Data file

EMS —The CP/M operating system.

IDX —An index file from a database.

KEY —A keyboard file.

LOG—Logo source code

LST—A listing file, from a language compiler or assembler.

OBJ — Assembler object code

PRL —GSX device driver

SUB —Submiit file

SYM—A file containing symbols, from a language compiler or
assembler.

SYS—"System’ file—not to be confused with a file with SYS attribute.
TXT—An ASCII text file

$$$— A temporary file.

1.10. CP/M editing keys

When using CP/M and some CP/M based programs, a number of commands
and quick editing facilities are available, which permit short-cuts in the entry
and alteration of command, lines, together with a number of extra facilities.
The following table lists out the commands available:
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Keys
ALT-A

ALT-B

ALT-C

ALT-E

ALT-F

ALT-G

ALT-I

ALT-H

ALT-J

ALT-K

ALT-M

ALT-P

ALT-Q

ALT-R

ALT-S

Purpose
Equivalent to the cursor left key.

Moves the cursor to either the beginning or end of the command,
depending on its present position.

Interrupts the current program —equivalent to the STOP key.

Breaks the command being entered into two on the screen with a
carriage return, without altering the meaning of the command.

Equivalent to the cursor right key.

Deletes the character under the cursor—equivalent to DEL—>
key.

Equivalent to the TAB key.

Deletes the character to the left of the cursor— equivalent to the
<—DEL key.

Equivalent to pressing RETURN. In some programs will move the
cursor down without actually creating a carriage return.

Deletes all characters from the cursor position to the right hand end
of line.

Equivalent to RETURN key.

Switches on and off the facility which copies screen output to the
printer — particularly useful in obtaining copies of directories and
output of other CP/M utilities.

Enables screen output (see ALT-S).

Copies characters to the left of the cursor onto a fresh comand
line—the characters to the right of the cursor are forgotten (see

ALT-K).

Freezes screen output. If the program is outputting to the screen it
too will be frozen (see ALT-Q).
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ALT-U  Cancels the current command string and moves the cursor to the
next line —ie, the command is not sent to CP/M (see ALT-X). The
characters to the left of the cursor are copied into a special memory
area called the command line buffer and can be recalled (see
ALT-W).

ALT-W  Recalls to the screen the last command entered (ie, not deleted or
abandoned) if the command line is empty. If the command line is
not empty the cursor will move to the end of the line. This key

combination is particularly useful when repeating commands with
small changes.

ALT-X  Deletes and forgets all characters to the left of the cursor—not the
character under the cursor.

On the PCW system some specific key combinations have been added, the
more important of which are as follows:

COPY Equivalent to ALT-W
CuUT Equivalent to ALT-U

EXTRA
PTR

Creates a screen dump on the printer.
PASTE Egivalent to ALT-W

PTR Puts the system into printer control mode.
RELAY Equivalent to ALT-R

SHIFT

EXTRA Resets the machine.

EXIT

STOP Equivalent to ALT-C above

F3/F4 Equivalent to ALT-Q

F5/F6 Equivalent to ALT-S

F7/F8 Equivalent to ALT-P
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CHAPTER 2
Basic

It is a common myth that the letters Basic stand for ‘‘Beginners’ All-purpose
Symbolic Instruction Code’’ invented in the 1970’s at Dartmouth College to
simplify the process of teaching people to program computers.

Certainly it is true that ¢ language was invented and given the name Basic, but
it long ago became quite ludicrous to go on pretending that there was one
animal called Basic. There are Basics that incorporate features of almost every
other conceivable computer language — Basics that behave very like Logo,
Basics based on the language ‘C’, Basics that do almost nothing and Basics
with facilities to make your mind boggle. Whenever someone criticises Basic
on the basis that it lacks X,Y or Z compared to other computer languages, it
is almost inevitable that a new form of the language will be introduced
containing X,Y,Z and a few extras besides.

Basic now means ‘‘the language that most people use’’ and as inadequacies are
pointed out, the language that people use develops to eradicate them. Many
computer snobs delight in predicting the end of Basic and its replacement with
just about every new language that has been developed. They are wrong, and
they will continue to be wrong, for the simple reason that they are shooting
at a target that is and always will be moving too fast.

The other failing that many people have when it comes to Basic is a lack of
appreciation of its power. Once again, computer snobs are prone to argue that
nothing complex can be done in Basic—it is too clumsy, too slow, too almost
anything. This, of course, doesn’t stop hundreds of commercial programs
being developed in Basic because of the ease with which it is written, before
the program is compiled, or translated into the form of ‘‘machine code’’
appropriate the particular chip the program is to be run on. Even for
uncompiled Basic, however, the question of speed is often comparative. Many
simple applications which could benefit from the use of a computer can just
as easily be programmed in Basic provided that you do not mind waiting 1
second for the result rather than the 0.1 or even 0.001 of a second needed by
a program written or translated into machine code. Those with large quantities
of data to process will be happy to pay the price of specialist programs but
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many computer owners will not and there is no reason why they should be
deprived of the benefits that programming in Basic can bring.

2.1. Basic and the PCW

There is little question that the vast majority of PCW owners buy their
machines in order to use the LocoScript word-processing package and other
commercially available programs for a variety of purposes. Sadly, many of
them never go on to realise that they have also purchased a powerful tool
which, with a little thought and preparation could be used to carry out specific
tasks of their own, without the need to buy expensive commercial software.

The PCW provides those who do wish to plan and write their own programs
with a number of free facilities. The Logo language is supplied with the
machines, as is an ‘‘assembler’’ which allows programs to be written in
“‘assembly language’ by those who have the expertise. For most people,
however, the most flexible facility provided for programming the system will
be the excellent Mallard Basic which is provided with the PCW.

Mallard Basic is an extremely powerful language which bears little relation to
the versions of Basic available on the avarage home computer. As a language
it is designed not for the playing of games or the creation of interesting sound
and graphics but to the handling of information in a variety of forms—the
task which microcomputers do best.

Perhaps the most significant advance represented by Mallard Basic is the
advanced facilities it contains for handling data files on disc. Those who have
created data handling programs of their own will know how difficult it can be
to manage on disc quantities of data larger than the memory of the computer.
In Mallard Basic this problem is largely overcome by means of the ‘‘Jetsam’’
commands which take over the ordering and indexing of a file on the disc,
allowing the programmer to save, search for, examine or retrieve items from
the file with great ease.

In the programs which follow in this chapter, you will find yourself presented
with a variety of methods of handling different kinds of data. For many
readers, the majority of programs can probably be applied directly to their
own immediate needs. For others, the ideas may be useful but adaptations may
need to be made. Whichever is the case, the programs are a resource which the
reader can use over a period of time to apply the power of the PCW to their
own situation. In using them it is important remember that they are not
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offered as holy writ. Where they can be improved or tailored to special
situations, the changes should be made. Where they point out the usefulness
of the system in a particular sphere but are gradually outgrown, they can be
replaced with commercial software which, unlike Basic, can make use of the
whole of the memory of the PCW.

2.2. Entering the Basic programs

In this book you will find that all of the programs are constructed out of
clearly identifiable modules. The reason for this is that programs written in
modules can be more easily read, they can be more easily debugged, they can
be changed by substituting modules which work more efficiently if you learn
new methods, they can be added to by patching more modules in. There is
much to be learned from the programs which follow but probably the most
valuable lesson of all for your future programming will be the technique of
modular programming.

In entering the programs you will be invited to type them in module by
module, observing as you do so the commentary on the lines of the module.
The order in which the mdoules are entered is not the order in which they will
be found in the program when it is complete. The order of modules in the
overall program is determined by factors like the need to make the overall
program readable, the desire to place frequently used modules towards the
beginning of the program and the order in which material came into the
authors’ heads.

As you work on each program it is impossible to stress too highly the
importance of saving your work at regular intervals so that if an accident
should occur, you will not find yourself having wasted hours of work. To
emphasise the importance of this, a simple method of encouraging yourself to
save your programs regularly is given in the first module of the first
program.

2.3. Testing programs

The order in which the book presents the modules is designed so that in most
cases it should be possible for you to conduct simple tests for yourself of the
main functioning of a module. For instance, if a module which displays a
menu on the screen relies on another module to position a title, the title
module will normally be entered first, followed by the menu module. The
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advantage is that if you wish to then test the menu module by running it, even
though the majority of the program is not present, it should at least provide
you with the correct screen display without locking up when it cannot find the
title module.

We recommend that as you go through the programs you do pause often to
save the program and then run the particular modules you have entered or the
whole program so far. In many cases this will produce error messages as the
system informs you that certain lines have not been entered yet, variables not
defined and so on. In other cases the program will appear to run quite
normally, it will simply be without a number of facilities which you will not
have entered yet. The only errors which can never be allowed to pass are the
notification that you have a ‘syntax error’ or ‘type mismatch’ in one of the
lines. This means that the system cannot understand the line and, since there
are no such errors in the listings provided, it also means that somewhere the
specified line is incorrect.

In cases where what you have entered of the program so far runs without
hitch, it is often wise to make use of the modules which save and load data
from disc to store some specimen data. Subsequent tests will then be easier,
since rather than having to enter further test data manually, you can simply
recall it from disc.

When you have finished entering each program, test it. One way of doing this
is to use the testing procedure given below, which<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>